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In any attempt to describe the practice of an art the briefest 
demonstration is of more value than the most elaborate statement. 
The demonstration can be made concrete and specific, the state- 
ment must often be general. Without objective illustration there 
is a great temptation to elaborate explanation, hence it is that 
writers who bravely start to treat of performance not infrequently 
stray from the straight road of practice and lose themselves and 
their readers in the mazes of theory. 

Effort will be made to confine the following discussion to the 
limitations of the title—the teaching of design. There will be 
few definitions of elementary principles and it will be assumed 
that the reader is familiar with the subject’s terminology. 


ESSENTIALS TO SUCCESSFUL PRACTICE 


Design is a technical subject, and some of the difficulties in its 
teaching rise from its technique. More, however, are born of 
poor teaching —of a failure on the teacher’s part to recognize 
the factors which in any specific problem determine the steps 
necessary to its comprehension and solution by the pupil. 

A design which is to be applied, must consider both the pur- 
pose of its application and the nature of the form it is to decorate. 

1Paper read before the meeting of the National Educational Association, 
July, 1905. 
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The first question must always be: Is the problem a proper one? 
Should this form be decorated; and if it should, what shall be the 
nature of the decoration ? 

An adequate form of decoration decided upon, one must make 
the problem plain to the pupil, and set for him the limits within 
which he is to display his invention and individuality. The 
greater part of the difficulty experienced by the average teacher 
arises from her failure to define and definitely to limit the prob- 
lem which the pupil is to undertake. Success lies in such precise 
definition. 

Ability to design depends in no small measure upon a store of 
impressions of decorations seen or made. The young desi 
has but a scanty fund of such pictures in his mental exchequc., 
and of the few he has, the greater part are reflections of bad 
examples which everywhere surround him. If he is to do good 
work, he must be offered many and good illustrations that these 
may serve to illuminate the problems he is to undertake. Further, 
it may be said that she is a wise teacher who carefully divides the 
steps of procedure, and insists that each be developed in turn. 
Proceeding in such fashion, she has it in her hands to control 
progress and to enforce critical consideration of each step by each 
pupil. 

The above principles stand as essentials to success in teaching 
design in elementary schools; summarized they state that: 

1. The problem to be developed must be a proper one, i. e., 
one in which applied design is appropriate. 

2. The limitations of the problem must be clearly seen by the 
teacher and must be precisely and definitely stated to the pupil. 

3. Abundant illustrative material must be presented to the 
child. 

4. Every problem must be developed in progressive steps and 
the pupil must be called upon critically to consider his work at 
each stage. 


THE PROPRIETY OF THE PROBLEM 
When designs are applied to constructed forms, the question 
of the propriety of the problem will be determined by the purpose 
for which the form is to be used. Simple forms require simple 
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designs; many constructed objects are better without decoration. 
The question of the material used in the form to be decorated 
conditions the problem. The elaborate ornament which might 
serve a satisfactory stamp on a printed page is ill adapted as a 
problem for leather work, and totally unsuited as a decoration 
for a wooden model; the refined pattern pleasing when produced 
on some smooth surface, is often inadequate when duplicated on 
a coarse canvas or a heavy burlap. The decision as to whether 
design is to be applied or not must rest with the teacher and not 
with the child. The former must also determine the nature of the 
pattern. 
THE DEFINITION OF THE PROBLEM 


The problem decided upon, the teacher must define it for the 
child. As a problem it should be stated with the precision of a 
problem in geometry. Much depends on this. The child is not 
to be simply told to make a design, but must be informed exactly 
as to its nature and purpose. He must be prepared to understand 
both its necessity and fitness. As presented to him, the problem 
should be the development and refinement of certain space rela- 
tions. He should be definitely limited in his work, and only 
within the limits stated, should he be expected or permitted to 
make personal variation. Unless so advised and restrained he 
will not be prepared to undertake comprehendingly any individual 
modification. The greater the opportunity afforded him for 
specific criticism, the greater the likelihood of his success. Beauty 
in line is a subtle thing; the beginner will have work enough to 
secure it in two or three main lines of his pattern. If he attempt 
this and no more, the teacher can aid him. Should he assay any- 
thing savoring of elaboration he is foredoomed to failure. 


THE ILLUSTRATION OF THE PROBLEM 

Adequate illustrative matter was noted as an essential to suc- 
cess. This is not to be offered to be copied, but to assist in clarify- 
ing the problem, in making plain just what is to be attempted. 
Not only should designs illustrating general principles be offered 
in the form of good prints or patterns, but others should be pre- 
sented directly illustrative of the problem which the pupil is to 
solve. 
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It is not sufficient that the pupil merely observe these illus- 
trations. He should be led to make an analysis of them that he 
may understand just what principles are shown and what steps 
have been taken by the maker of the illustration. Design is 
largely a matter of recombination. An original pattern is only 
one in which olc: forms have been re-used in new and personal 
ways. The most successful designer is one whose brain is stored 
with many elements and who is ingenious in their adaptation in 
novel form. For the child good examples are necessary that he 
may see how varied a design may be made within given limita- 
tions, but the examples offered should not be hung where they 
will serve as mere copies. It is better that they be analyzed and 
studied, then removed, that from the immediate background of 
experience the pupil may draw inspiration for personal practice. 
Thus good examples are necessary; but more essential still, is the 
orderly development of the steps or phases through which every 
design must pass in its proper evolution. That these steps must 
be understood, it will be well briefly to consider the nature of 
design and what makes for its successful application. 


DESIGN — “ PURE” AND “ APPLIED” 


Design defines the relations which maintain between asso- 
ciated masses. The moment any space is divided by a line, or has 
introduced into it a spot, masses are formed within it, that moment 
it becomes a design. The relations of the lines and masses used 
are expressed in terms of balance and rhythm, variety and unity. 
Pure design, so called, concerns itself with these terms and their 
illustration. As principles they should be taught to elementary 
pupils through practice. They should be presented not as abstrac- 
tions —as illustrations of theory —but as the grammatical parts 
of speech of design to be practically learned through the necessity 
for their employment. 


DEFINITION OF APPLIED DESIGN 


Applied design concerns itself with a given space which has 
been divided into masses. The term defines the relations which 
are developed between the masses so formed. The more har- 
monious the relation the better the design. Pure design deals 
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with the abstract; applied design involves reality. It offers 
abstract principles in concrete form: it is objective, and teaches 
beauty in use. It may, indeed, should, be used in beautifying 
things of service in the daily life of the pupil. So used it relates 
itself naturally to the teaching of other subjects of the school 
curriculum — construction, color and mechanical drawing — giv- 
ing to their instruction point and interest. 


STRUCTURE 
The most important element in applied design is structure. 
Upon structure —the shape and boundaries of the space in which 
the pattern is to be developed —the nature of the design depends. 
In every applied design we look to see the structural elements of 
the space supported by the decorative. No matter how ingenious 
the use of conventional forms, no matter how striking the lines 
and smooth the rhythm, no applied design which is structurally 
weak can be satisfactory. 


LINE IN DESIGN 

The structure of a design is primarily dependent upon the 
number and movement of the lines which determine the masses. 
These lines control the observer’s eye. One cannot help looking 
along them and being directed by them in one way or: another. 
All lines condition movement, and where they parallel one another 
they strengthen and hasten it. Each additional line assists the eye 
to look in the direction indicated. This enables the designer to 
make movements both fast and slow. No line may, therefore, be 
ignored, nor is one to be added without careful consideration of 
its part in developing rhythmic relations between itself and other 
lines or spots. 

The designer thus has it in his power to make the observer 
look where he will. He can lead the eye from one line to another, 
give strength and simplicity by emphasizing elements that bind 
together and support the form, and interest by felicitous rhythms 
and smooth transitions. Conversely, he can cause discomfort by 
forcing the eye to make abrupt changes, and positive dissatis- 
faction by leaving it to wander aimlessly in a mass of unrelated 
forms. 
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NATURE OF APPLIED DESIGN 

Applied design concerns itself with the development of masses 
on a given surface. No mass can be introduced into a space with- 
out creating other masses more or less related, yet distinct. (See 
Plate VII, 1, 2, 3, 4, Fig. 1.) The simplest of applied designs 
consists of a single mass introduced within a space. In practice 
this mass may take the form of a bit of printing upon a card or 
page or in an ornamental unit placed within a border. In familiar 
language such unit is spoken of as “the design,” but in itself it 
has no claim to the title. The design is the relation maintained 
by all the masses of the pattern. 

Each separate mass exerts more or less attraction depending 
upon its size and nature, and upon the number and variety of the 
subordinate masses which it creates. Every design, therefore, 
has one or more centers of interest to which the eye is led by the 
rhythms among the masses. Unity requires that there be but one 
principal center, though subcenters may be developed. In prac- 
tice multiple centers are to be avoided as they tend to distract 
attention, to weaken structure, and to destroy repose. 

In the primary division of a space the masses to be developed 
will depend upon the nature or use for which the design is 
planned. If a single spot is introduced in a space and the eye 
grasps easily all the masses formed by the unit, then one center of 
interest is necessary. If, however, one of the related masses 
appears disproportionately large, the eye finds it empty and dis- 
pleasing. That it may be adequately filled and the interests of the 
pattern balanced it then becomes necessary that a second spot be 
introduced. (See Plate VII, Fig. 2.) 


STEPS IN DEVELOPMENT OF PROBLEM 

The first step, in the practical development of any problem, 

is the creation of the main masses of the pattern. The pupil 

should be led to see the necessity for this, through the examina- 

tion of examples based on simple space relationships. Simple 

book covers and programs will serve excellently for the purpose, 

while more elaborate patterns should be analyzed to make plain 
the fact that at base they are mass arrangements. 
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In some very simple designs no elaboration of the primary 
mass arrangement is necessary, but in most cases the masses 
which are introduced to decorate a given space will require further 
division into spaces which may be filled by conventionalized 
natural elements. The second and third steps, therefore, in the 
making of a design must be the division of the decorating mass or 
masses and the refinement of the elements so formed, while the 
fourth step should be the introduction of conventionalized forms, 
if such are to be used, on the basis of the division already 
planned. 

These four steps are to be developed in the order named. The 
pupil being required: First, to plan the masses of his design; 
second, to divide into related elements those which are to serve 
decoratively ; third, to refine all the relations through the creating 
of subtle rhythms; and fourth, to adapt and introduce the subject- 
material elements it may be desired to present. So taught, he will 
learn to think as he should think —in masses, learn to work as 
the practiced designer works—constructively. His eye will 
become critical of form. He will develop what may be termed 
the decorative vision, the power to see all forms about him as 
elements of design. When this sense dawns, both nature and 
art will appear to him in a new light. He will see design where 
he has never seen it before; the world will be revealed in pattern. 


STEPS IN CLASSROOM PRACTICE 


The development of masses.— The first step in any design — 
the planning of masses—should be prefaced by a word of 
explanation to the pupils. They should be made to understand 
that, as a step, this is essential and that in itself, by cutting up 
the original spaces into forms of various shapes and sizes, it adds 
interest and results in space relationships. Emphasis is to be laid 
upon the fact that no matter what the resulting design, it must be 
characterized by structural qualities which will aid in maintaining 
the strength of the inclosing form. 

Sequence of problems.— The first type of problem should be 
the simple division of any oblong which fills a given space, as the 
cover of a small card case or the front of a match box( Plate VIII, 
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Fig. 1, a); and the next, the introduction of a rectangular mass 
or stamp into a larger oblong, as a book cover (c), in which it 
forms a center of sufficient interest to make necessary no other 
element to attract the eye. 

The third problem may properly be one which requires a bal- 
ance of interests, to be secured by the introduction of two or more 
masses of different sizes and shapes (d). This may be followed 
by one in which the decorating unit is no longer a simple mass, 
but takes the form of a straplike element which extends about the 
edges of the inclosing form, and creates one or more panels 
within (0). 

After the pupil has had practice in making designs of the fore- 
going nature he will be prepared to solve problems involving 
varied masses and panels. Each of the problems presented to a 
class should be illustrated by two or three typical solutions, and if 
more than one arrangement is satisfactory, those to which the 
choice is to be restricted should be indicated, and the pupils further 
apprised as to the limitations beyond which they should not pro- 
ceed in making individual variations. All the emphasis will thus 
fall upon such variation. This is intentional. It is proper that 
the beginner in design should have the problem presented to him 
in a very simple and concrete way, and that he be brought to 
realize that his critical attention must be focused upon one or two 
important questions in it. 

Structural questions.—In designs in which there are two or 
more masses care should be taken to secure the rhythmic relations 
of these masses. To insure comprehension of this idea, it will be 
found helpful to have the pupils illustrate their understanding of 
rhythm by arranging on the blackboard or at their seats small 
rectangular blanks of paper within outlines of different size. It 
is to be noted in this connection, that the constructed forms to 
which it is at times desired to apply designs may include elements 
— as binding and corner pieces — which enter into the design and 
must be included in any scheme of decoration. 

In general it may be said that simplicity and strength will be 
secured by planning but few masses, by emphasizing rhythmic 
elements, by avoiding weak and uncertain curves, by limiting the 
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size of the decorating units in all large spaces, and contrasting 
such units with large and simple masses. Throughout, the pupil 
should constantly be made to understand that it is the relation of 
the masses which constitutes the design. He must learn to think 
in masses and must learn to work with an eye intent on securing 
structural beauty as the first element in his pattern. 

In the case of advanced pupils practice should be given in 
determining the masses which appear in completed patterns made 
by professional designers. These patterns should be presented, 
and the pupils led to see the mass relationships by closing the 
eyes until the smaller details are obscured and the basic elements 
of the design appear. 

Throughout the first step in the problem emphasis should be 
laid on the principles of balance, rhythm, variety, and unity. The 
chief errors made by the pupils will be in arrangements which 
violate these principles, and show the design crowded or empty, 
monotonous or scattered. All possible errors cannot of course be 
named, but by referring the pupil to good examples and by caus- 
ing him to analyze his own design in the light of their suggestions, 
he may be led to detect its shortcomings 

Division of the mass into decorating elements.— Once the size 
and placing of the decorating mass has been decided upon (as in 
the scheme for a box top or cushion cover Plate VIII, Fig. 2, a), 
there arises the question of its division into elements. The pur- 
pose of this is to give additional interest to the mass, and to 
attract the eye by pleasing lines and varied spaces. 

A rhythmic relation of the elements created within the 
decorating mass is only next in importance to the relation of the 
mass itself to the other masses of the design. It must be under- 
stood that any movement within the mass should serve to relate 
the elements so created to one another and to the space which the 
mass fills; all such movements, in other words, must make for the 
rhythm and structural character of the design as a whole. 

In the practical development of minor elements it will be 
necessary to illustrate to the pupil the desirability of working on 
constructive and connecting lines, the first supporting the edges of 
the outline, and the second carrying the eye between opposite 
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elements. Lines of this nature the pupil should plan as tentative 
divisions. They should appear as mere threads upon the mass. 
In the more elaborate patterns of the higher grades they may 
cross one another in various directions, and so form what may be 
called “the net.” (See upper left-hand corner of Plate II, a.) 
This is analogous to the square underlay offered by some teachers 
as a device to suggest possible divisions of the mass. 

It will be necessary in this connection to illustrate the prin- 
ciples of growth, or the rising of one mass out of another. This 
in the form of radiation may first be shown in single units or 
spots and later in more complicated elements. Growth within a 
pattern assists in securing both rhythm and unity. 

After the mass has been tentatively divided it should be 
searched carefully to determine which of the elements that now 
present themselves are to be retained. These decided upon, the 
lines which bound them should be strengthened, and the unused 
lines of the net erased. 

If carefully developed, the foregoing steps will leave the pupil 
with decorative elements rhythmically related and exactly occupy- 
ing the space of the original mass. To lend variety to the problem 
it will, as a rule, be better to separate the elements one from 
another. This may be done by doubling the lines which divide 
them. Care should be taken in so doing that the spaces or divi- 
sions formed are very narrow, that no element which is a part of a 
mass is left isolated. (See Plate VIII, Fig. 2, b.) 

In the division noted above, opportunity will offer for refining 
the lines which bound the elements. Such refinement is to be 
secured by emphasizing the relations which exist between the 
separate masses, and by here and there altering boundary lines so 
that more subtle rhythms may be secured. Throughout this 
procedure the necessity of securing both harmony and variety of 
movement must be kept in mind. One of the most frequent 
errors is a sacrifice of unity by the pupil, that he may gain variety ; 
instead of one characteristic line or movement appearing both in 
major and minor forms, it is not unusual to find in the latter 
movements quite unrelated to the general nature of the design. 
This is to be corrected by causing both large and small elements 
of the design to reflect the spirit common to the whole pattern; 
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there is no mixture of styles in the good design. Plate VII, 
Fig. 3, shows the scattered and disjointed effect which results 
from overelaboration of the decorative mass, and failure to 
develop proper structural and connective elements in it. Errors 
of this nature may frequently be corrected, if the general division 
lines are good, by uniting the minor elements into two or three 
well-related forms. 

Introduction of subject-matter.— The introduction of conven- 
tional forms, or “ subject-matter,” into the elements planned is the 
final step to be taken in the development of the more advanced 
problem. It is a matter of adaptation, however, rather than of 
conventionalization. Few natural forms can be given to pupils to 
conventionalize, and it is quite sufficient to the purpose that the 
latter become skilful in the adaptation of those which are pre- 
sented in charts, already much simplified. Seed vessels, bud, 
stem, leaf, and flower elements are all useful for this purpose; 
insect and animal forms may also be employed. (Plate VIII, 
Fig. 2, c.) 

The adaptation of any of these requires that the specific form 
to be used, be introduced into the spaces which offer in the design 
without alteration of the general relations of such spaces to the 
pattern; that is, the mass arrangement may have the conventional 
elements introduced into it, but such introduction must not inter- 
fere to any considerable degree with such arrangement. It is to 
be noted in this connection that it is possible to introduce subject- 
matter into a mass arangement which has not had the elements 
separate one from the other. (Plate VIII, Fig. 3, c.) When this 
is done the design will appear as a solid base, made up of subject- 
matter, or with such matter superimposed upon the general mass 
below. Plate VIII, Fig. 3, shows a “stamp,” or ornamental unit, 
consisting of a solid mass a. In b this mass is shown elaborated 
into straplike elements; in c subject-matter has been arranged 
completely to fill it, while in d it has been developed on the lines 
of a simple net, and the abstract spots thus formed have been 
translated into highly conventionalized plant forms. 


COLOR 
General considerations of color cannot be here undertaken. 
It may be stated, however, that success in the use of color in 
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design will depend as much upon a nice sense of color values as 
upon the laws of color harmony. Applied designs, for the most 
part must partake of a mural character, that is, they must appear 
to be part of the surface on which they are found. This they can 
do only when the colors of the different parts of the pattern 
approximate one another in value. If all are identical in value, 
the most intense will attract attention, but even intensity will 
scarcely serve to distinguish the design unless a strong outline is 
used to separate the decorative mass from the background. 

As a rule the colors of the decorating unit must be of approxi- 
mately the same value, though as a whole they are higher or 
lower than the background. If such relation is not maintained, 
the design will not appear flat, but those parts highest in value 
will stand out in contrast to neighboring elements. In practice a 
design which lacks harmony, through differences in value, may 
be bettered by glazing down the highest elements. A skilful 
designer will sometimes intentionally lay in all parts of his design 
in intense colors and subsequently glaze them down with repeated 
washes. This gives a tonal quality to the design not to be obtained 
otherwise. 

The development of critical power.— Taste, it was noted, is 
the development of a critical judgment through repeated dis- 
crimination. As one of the principal ends to be secured in the 
teaching of design is the development of this power, it should be 
the practice throughout the solution of every problem to require 
criticism at the completion of each step. This criticism is to be 
secured from the class by hanging up before it the best and 
poorest results secured. These should be reviewed in the light of 
the principles which have been presented, and the pupils should 
be required to criticize them in terms of such principles. Specific 
effort should be made to develop power to judge according to 
definite standards. It is not sufficient for a pupil to say that a 
design is bad or that he does not like it; he should be called upon 
to state why it is good or bad, and if unsatisfactory, how it is 
to be remedied by alteration in structural nature, in “ balance,” 
“rhythm,” “variety,” or “unity.” These terms the pupils should 
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SUMMARY 


Summarizing, one may say that the foregoing suggestions 
form a plea for the teaching of definite principles and for their 
definite application. It is not recommended that many problems 
be solved during the school term. In many cases all that is pos- 
sible is the making of one, or perhaps two, designs. These should 
be for application to some article of use, as there can be no more 
significant factor in a lesson in design than a knowledge that such 
lesson is making for the beauty of a thing which is to play a useful 
part in our every-day surroundings. The problem once decided 
upon, the four steps named should be taken in order, the masses 
introduced, developed, refined, and filled with subject-matter. 
The making of the designs will thus take several lessons, and the 
development and application of a color scheme as many more. 
Far better, however, that one such good design be made than 
many desultory patterns leading to no specific power of execution 
or of criticism. 
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SCIENCE TEACHING IN ELEMENTARY SCHOOLS! 


HUGO NEWMAN 
Principal of Public School No. 33, The Bronx, New York City 


What can the elementary school do in the teaching of physical 
science? What should be the aim, scope, and method of science 
work in the elementary school? What results may reasonably 
be expected? It is my purpose in this paper to set forth what is 
being done in the city of New York toward answering these 
questions. 

About two years ago a new course in “nature-study” was 
planned for the elementary schools. It is stated in the syllabus: 

The aim of nature-study, particularly in the lower grades, is to cultivate 
a sympathetic acquaintance with nature and to develop the power of observa- 
tion. To this end, the children should be brought into actual contact with the 
object of study whenever possible, either in or out of the classroom. The 
power gained by learning facts through actual observation or experiment will 
enable the pupils afterward to picture to themselves facts which it will be 
feasible to make known to them only by description. .... The phenomena 
of life in the world about the pupil should be made prominent. The presenta- 
tion of the topics in elementary science in the seventh and eighth years should, 
as far as possible, be accompanied with illustrative experiments. Classroom 
work should be supplemented by visits to the parks and museums, and by the 
use of pictures and lantern slides. 


‘ 


The course of study outlined in the syllabus divides itself into 
three cycles. In the first three years it is purely observational, 
consisting of lessons on familiar animals and plants, and observa- 
tions of familiar natural phenomena, such as the weather, winds, 
clouds, storms, the sun, changes of season, etc. In the fourth and 
fifth years a more intensive study of animals and plants is 
required, together with some elementary classification. In the 
seventh and eighth years (the last two years of the elementary- 
school course) nature-study becomes “elementary science” — 


1 Paper read before the Department of Elementary Education of the National 
Educational Association, Asbury Park, N. J., July, 1905. 
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practically a complete course in elementary physics. It is this last 
phase of our nature-study work that I purpose to speak of some- 
what in detail. 

The aim of the course in “elementary science” is not only to 
acquaint the pupil with the fundamental laws and principles of 
physics, but to train him into habits of careful doing, close 
observation, accurate thinking, and correct expression; in short, 
physics is taught for its disciplinary as well as its practical value. 

The scope of the course is somewhat comprehensive, as may 
be seen from the following outline: seventh year, first half, 
gravity, mechanical powers; second half, the mechanics of liquids 
and gases; eighth year, first half, the phenomena of sound and 
heat; second half, the phenomena of light, electricity, and mag- 
netism. For the interpretation and practical operation of this 
course, a special syllabus has been prepared which contains a 
suggestive list of experiments that may be performed by the 
teacher and the pupils. Throughout the course emphasis is laid 
on the experimental presentation and development of the subject. 
Constant correlations with the other subjects of the grades and 
with the experiences in the daily lives of the children are required. 
It is sought not merely to make the course a collection of isolated 
facts, but to organize the experiences of the pupils into a con- 
nected, logical, unified whole. The practical applications and 
illustrations in the industries are an essential feature of the 
course; in fact, the keynote is found in the injunction to ‘“ make 
the work practical and interesting.” 

The time schedule calls for two periods of forty minutes each 
per week, but the permissible addition of a “study period”’ makes 
the available time to be given to physics three periods per week. 

Many discouraging conditions were met with in the introduc- 
tion of this experimental course in science into the public schcols. 
There was no equipment whatever for the work; no apparatus 
was available; the classes were too large for laboratory work, 
and, most discouraging of all, the majority of upper-class teachers 
had no preparation whatever to teach properly an experimental 
course. 

It is gratifying to note that these unfavorable conditions are 
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being overcome as rapidly as it is possible in so vast a system of 
education as that of New York. There is a growing realization 
of the importance of natural science as a legitimate branch of the 
common-school curriculum. Treated at first with contempt, as 
another of the “ fads and frills,” it is now generally admitted that 
the study of science has a high claim for recognition as a factor 
in the common-school education of every boy and girl, not only as 
an object in itself, but as a means of general culture and discipline. 

Our board of education has recognized the importance of 
laboratory work in science-teaching by providing for a “science 
room” in the plans of all new elementary-school buildings, and 
by placing on the supply list apparatus and material for fully 
equipping such a room for demonstration and individual labora- 
tory work. In a number of the older schools regular classrooms 
have been equipped with demonstration tables for the teachers, 
and a sufficient supply of apparatus to carry on successfully a 
practical laboratory course. 

The introduction, two years ago, of the “departmental sys- 
tem” of teaching into the seventh and eighth years has been a 
powerful aid in developing and perfecting the course in science. 
Under this system, each teacher becomes, to a certain extent, a 
specialist devoting his time exclusively to one subject, or at most 
to a small group of related subjects. It is thus possible, in many 
cases, for the principal of a school to assign the subject of physics 
to a teacher who has some special qualifications for the work. 
This system also conduces to economy of equipment and a unifica- 
tion of the entire course in a school. It makes possible the divi- 
sion of a large class into small laboratory sections, or the assign- 
ment of an additional teacher to aid in supervision and instruction. 

Finally, the teachers, as a whole, are realizing the educational 
and disciplinary value of science instruction, and are striving, by 
all means in their power, to equip themselves for the work. Per- 
haps in no other subject of the course of study do the results to be 
attained depend so much upon the teacher as in the subject of ele- 
mentary science. Not only must he be enthusiastic and thor- 
oughly conversant with pedagogical method in general, but in 
addition, he must possess a comprehensive knowledge of the 
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subject-matter and its technique. It is useless for a teacher to 
attempt to teach physics unless he can do as well as tell. This 
practical knowledge he can obtain only at first hand, as the 
result of his own experimental work. University and summer- 
school courses in practical physics are being attended by a 
goodly number of those teachers who feel the lack of training in 
laboratory methods. As a further proof of the desire on the part 
of the school authorities to obtain the best results in this branch 
of instruction, it may be stated that all applicants for license to 
teach in the elementary schools of the city must now pass an 
examination in physics. 

It will be seen from this rapid survey of the field that much 
has already been accomplished toward the establishment of a 
rational course in physics in the elementary schools, and that the 
outlook for future development is very bright. 

Regarding the method of teaching physics to be followed in 
the elementary school, it is my opinion that the work should be 
conducted along three lines: (1) presentation or demonstration 
by the teacher, assisted, whenever practicable, by some pupil or 
pupils; (2) individual laboratory work by the pupils; (3) recita- 
tions upon the topics of the demonstration or laboratory work. 
Let us consider briefly these three phases. 

1. It is assumed that the school has an ample equipment of 
apparatus and material to enable the teacher to present experi- 
mentally the fundamental principles of the science. Every experi- 
ment to be performed by the teacher before the class should be 
rehearsed carefully in private, no matter how simple it may 
appear or how often it has been done before. The teacher, when 
he stands before his class, should have absolute confidence in the 
successful outcome of the experiment he performs. Nothing can 
be more subversive of the aims of science-teaching than the 
exhibition of an experiment performed in a bungling manner. 
An occasional failure may occur, even when the teacher has the 
highest technical skill. In such a case, no particular harm is 
done; in fact, the failure may prove even more instructive than 
a successful outcome, provided the teacher retains his composure 
and quickly turns the attention of his class to a careful examina- 
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tion and consideration of the new and unexpected phenomena 
observed. 

During an experiment (which should always be performed 
with deliberation, never in a hurry) the teacher should, by skil- 
ful questioning, guide and direct the attention of his pupils, and 
stimulate their observing and reasoning powers. Toward the 
end of the period the teacher should write on the blackboard an 
outline giving in concise form the object, method, results, and 
applications of the experiment. This may be copied by the pupils 
in their notebooks, together with a sketch or diagram of the 
apparatus. I would not let the pupils of the seventh year take 
notes during the progress of a demonstration. It is my experi- 
ence that pupils at this age (about thirteen years) are too young 
and unprepared to take notes intelligently in this way. Their 
attention is divided between the experiment and the notebook, and 
the lesson of the experiment becomes obscured or lost entirely. 
Besides, a habit of scribbling is easily formed, and may seriously 
cripple their work in other departments. With the eighth-year 
pupils I would omit the outline on the blackboard, but would 
pause in the demonstration, at frequent intervals, to enable the 
pupils to record observations and inferences, and to arrange their 
notes logically and neatly. All this may seem like doing too 
much for the pupil, but experience has shown me that the average 
pupil of thirteen to fourteen years needs much more help than the 
teacher is apt to realize. 

As to the kind of experiments that should be performed by 
the teacher, I would say that, in general, he should perform: 
(a) experiments that may be considered basic or typical; (b) 
experiments that are wholly, or almost wholly, qualitative in 
character, and which it would be a waste of time to have each 
pupil perform; (c) experiments requiring apparatus not easily 
or conveniently duplicated for individual work; (d) experiments 
requiring a degree of manipulative skill not to be expected of the 
pupil; (e) experiments or exercises illustrating methods of 
manipulation or computation. 

The question as to whether the teacher’s demonstrations 
should precede or follow the laboratory work will depend for its 
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answer upon the nature of the topic treated, the method of treat- 
ment, the equipment of the school, the capacity and previous 
training of the pupils, etc. In general, I would say that a funda- 
mental principle or law should be developed by the teacher before 
the class, to be followed by verification and application in the 
laboratory by the pupils. If a series of minute observations has 
to be made in order to establish a law, these observations may 
well be made in the laboratory by the pupils individually, and 
then discussed with the teacher in the recitation or “study 
period.” 

The experiments selected by the teacher for demonstration 
should be the simplest that can be devised for the purpose in view. 
It is a mistake to use complicated apparatus with beginners, to 
call attention to all the details of manipulation and the multiplic- 
ity of minor phenomena that have no direct bearing on the 
object of the experiment. It is a good plan to call upon the more 
apt pupils to assist the teacher whenever possible. This gives an 
added interest to the demonstration, and is a stimulus to the 
other pupils to do their best in order to secure the coveted privi- 
lege of assisting the teacher. In this way the teacher may be able 
to train some pupils to be of valuable aid to him in the preparation 
of apparatus, and its distribution and storage. 

No opportunity should be lost to impress upon the pupils the 
practical applications and illustrations of the principles they are 
studying. The basement of the modern school building usually 
furnishes a storehouse of useful and interesting information 
regarding furnaces, boilers, heating and ventilating machinery, 
pumps, elevators, dynamos, motors, etc. An inspection and 
explanation of this valuable school equipment should form a part 
of the demonstration work. Whenever and wherever possible, 
the class should visit neighboring manufacturing establishments, 
power-houses, etc. In fact, the field-work of “nature-study” in 
the lower grades may here find its counterpart and extension in 
the more advanced work of the upper grades. By this means an 
intense interest is aroused and maintained in the pupils. 

2. Regarding the pupils’ laboratory work, I think there can 
be no question of its necessity in science-teaching, even in the 
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elementary school. Satisfactory results in this, as in most other 
branches of study, can be obtained only by having the pupil do 
something, by providing that most potent means in the acquisi- 
tion of knowledge — physical contact with, and manipulation of, 
the thing to be studied. During the first five years of the course 
in “nature-study”’ the attitude of the pupil was largely, if not 
wholly, that of a passive observer of given phenomena or condi- 
tions. Now in the seventh and eighth years he creates the condi- 
tions, adds experiment to observation, and learns to use for the 
first time this most powerful and fruitful of all aids in the aquisi- 
tion of knowledge. He learns how to put “a question to nature, 
as it were, which she must herself answer —a kind of observation 
under definite and deliberate conditions.” This being a new and 
untried process for the pupil, it is no wonder that he often finds 
it difficult to “ get his bearings,” unless the skilful and experienced 
teacher sets him right at the start. I have no sympathy with that 
use of the inductive method which places before the untrained 
pupil a physical problem to be solved experimentally, without giv- 
ing him the slightest cue as to purpose, method, and results to be 
looked for. An unconscionable amount of time may be wasted 
in this way. Life is too short for this sort of thing. 

Let the experiment to be performed by the pupils be most 
carefully considered by the teacher before assigning it. Let it be 
the most simple that can be devised, and absolutely within the 
comprehension and capacity of the pupil. Let it have some prac- 
tical bearing, if possible, on his everyday life. State in clear 
terms the object or aim of the exercise, give explicit and minute 
directions (particularly at the beginning of the course), and, if 
necessary, call attention by means of suggestive questions to 
those phenomena which have a bearing on the conclusions to be 
drawn. After the pupil has been in the laboratory for a term, 
there will be less need for minuteness of directions, for he will 
have acquired then some skill in technique, and he will be able to 
observe more closely and accurately without guidance at every 
point. But at the beginning definiteness and clearness in state- 
ment of aim and method are essential to his later success. 
“ Nature can only give a correct and unambiguous answer to the 
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question you put it, when it is clearly and definitely proposed. 
This is very often not the case, and the experimenter loses himself 
in meaningless efforts, with the foolish hope that ‘something may 
come of it.’”’ Aimless, desultory work in the laboratory, a mere 
pottering and playing with test-tubes, bottles, magnets, etc., is the 
worst possible introduction a student can have into the realm of 
physical science. On the other hand, a carefully selected series 
of experiments, adapted to his capacity, and performed with 
intelligence and earnestness, will develop in him a power of doing 
and thinking which no other single study can give him so well. 
There is no better means for training in observation, reflection, 
judgment, and expression than judiciously selected and carefully 
executed work in the laboratory. An eminent German philos- 
opher says: “The accurate and discriminating observation of 
facts, supported by careful experiment, is certainly a great 
advantage that modern science has over all earlier efforts to 
attain the truth.” 

The kind of experiments to be performed by the pupils may 
be classified as follows: (a) experiments that verify laws demon- 
strated by the teacher; (b) experiments wholly, or largely, quan- 
titative in character; (c) experiments or exercises that will 
impart a certain degree of mechanical skill. These may properly 
be repetitions of the teacher’s model demonstrations. 

The so-called “even front” system of laboratory work is, in 
my opinion, the best for elementary-school pupils. Under this 
plan, all pupils work at the same exercise at the same time. It 
requires, of course, a complete outfit of apparatus for each pupil, 
and hence is somewhat more expensive than the plan of assigning 
a different exercise to each pupil. However, the “even front” 
plan enables the teacher to utilize to the best advantage the all too 
short time at his command; it permits of general directions and 
explanations to the whole class, facilitates supervision, and sim- 
plifies the management of the laboratory. Indeed, since the 
classes in the city schools are apt to be large, this seems to me to 
be the only feasible plan to adopt. 

One of the essential requisites in laboratory work is the keep- 
ing of a written record of the details of an experiment. This 
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record should be made in a notebook of convenient size, and 
should contain the following data: number and date of experi- 
ment; object or aim; a description or diagram of the apparatus 
used; a statement of manipulations performed; the observations 
made (tabulated or graphically illustrated when possible); and 
the conclusions or inferences drawn from the experiment. It is 
best to use two pages for each exercise, reserving the even- 
numbered pages for a description of the experiment, and the odd- 
numbered pages for diagrams, tabulations, and computations. A 
device for facilitating the examination and criticism of notebooks, 
which I have seen used with some success, consists of a rubber 
stamp by means of which the instructor stamps the following items 
on the lower part of the odd-numbered pages: description; dia- 
gram; observation; inference; grammatical structure; neatness. 
A word or two opposite an item will serve to call the attention of 
the pupil to those particulars in which his record is deficient. The 
teacher should only indicate the errors; the pupil himself should 
make the corrections. Much attention should be given to the 
language employed by the pupil in making his records. There is 
a good opportunity here for emphasizing the work of the English 
department. 

A good plan for presenting the laboratory experiments to the 
class is to typewrite and mimeograph the directions on a set of 
cards, about five by six inches, and to distribute these among the 
pupils during a “study period” for careful perusal, and for 
preparation of the form to be used in the notebooks in the follow- 
ing laboratory period. No portion of the time allotted to labora- 
tory work should be given to reading up the experiment. This 
should always be done in a previous “study period,” thus giving 
the full time of the laboratory period to the actual performance 
of the experiment. 

The supervision of laboratory work is no easy matter, espe- 
cially if the class be large. One teacher cannot handle effectively 
more than fifteen to twenty pupils, even when they are all work- 
ing at the same exercise. Under the “departmental system ”’ it is 
possible, by a judicious arrangement of the program, to divide a 
large class into two or more sections; or it may be possible to 
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assign an assisting teacher to aid in supervision and instruction 
of a large class. The latter method has been tried in the school 
under my supervision, with excellent results. Both teachers are 
in close touch with the pupils and their work in the laboratory, 
and can give counsel and direction with facility and dispatch. 
These two teachers also divide between them the labor of examin- 
ing and criticising the written work. 

3. In the recitation periods the topics of the laboratory 
periods and demonstrations should be carefully reviewed and dis- 
cussed, errors indicated and corrected, correlations made with the 
other subjects of the grades, and very simple problems given 
illustrating the principles or laws derived by experiment. This 
period should usually take the form of a “quiz,” both teacher 
and class asking and answering questions. In this way a greater 
interest can be maintained in the class than by a formal recita- 
tion, and it is possible for the teacher to gauge more accurately 
the mental status of his class. If a textbook be used, it should be 
a real textbook, not a manual of “inductive questions.” The 
textbook should supplement and extend the knowledge gained by 
the pupil in class and individual work. In New York a textbook 
is not used, but the pupil is encouraged to use books provided 
“for reference.” In my opinion, much time could be saved if a 
textbook were used. I consider a good, simple textbook, if 
rightly used, an important aid in the teaching of physics. With- 
out it, the pupil is likely to become possessed of a mass of isolated 
facts which he has not the power to correlate or classify. The 
textbook will provide the connecting links which he needs to 
unify his knowledge. The absence of a textbook increases very 
materially the work of the teacher, and restricts somewhat the 
scope of the course. 

Written tests should be given about once a month. These 
will serve to indicate to the teacher the general grasp which the 
pupil has of the subject as a whole. 

I cannot, within the limits of this paper, do more than merely 
indicate a few of the correlations of science with the other 
branches of study that can be made, if the teachers of the “ depart- 
mental” classes work together as a unit. Mathematics, physical 
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geography, physiology, composition, drawing, shopwork —all 
these departments may draw upon the science work, and the latter 
may in turn draw upon all the others. It is essential to the suc- 
cess of the whole system that such correlations be properly made. 
The practicability of this is one of the tests of a well-made 
curriculum. 

It is too early as yet to say what will be the effect of this new 
course in science on the later science work of those pupils who 
enter the high school. It is safe to assume, however, that they 
will be better prepared to do the advanced work, even if some of 
the earlier work has to be repeated. There can be no doubt as to 
the value of this work in science to that vast majority of pupils 
who never enter the high school. It is for them, more particu- 
larly, that the whole course is planned. That the work is already 
producing practical results is evidenced by the fact that several 
recent inventions of considerable merit were made by elementary- 
school pupils. Among these is a plan to relieve the congestion at 
Brooklyn Bridge, and a new receiving apparatus for a wireless 
telegraph system. These inventors claim to have obtained their 
initiative and inspiration from the physics lessons in the schools. 

Thus we are not only acquainting our pupils with the great 
truths of science, but we are creating and fostering that most 
desirable and productive quality, the “scientific habit of mind.” 
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THE NEED OF ELEMENTARY MATHEMATICS 


WILLIAM SCHOCH 
Crane Manual Training High School, Chicago 


The ordinary course of study in elementary mathematics is 
commonly stated not so much with reference to what we are to do 
as with reference to what we are to accomplish. It sets forth an 
aim and leaves to the teacher, or to the writer of the textbook, 
the choice of the means. Now, with a subject-matter selected and 
organized in the interest of the child we have the conditions of 
growth, the factors which cause him to exert himself to the best 
of his ability; but, on the other hand, if there is no such relation 
between him and the subject-matter, then he can have no internal, 
or intrinsic, motive in his work, and all genuine effort on his part 
will become stifled. So we see how much depends on a proper 
choice of material. We hear so much of the distaste children 
acquire during their school life for the study of mathematics. 
Can it be that the material of instruction is not properly adjusted 
to their needs and life-interests ? 

The scope of this inquiry is rather large, embracing, as it does, 
a course of study extending over eight years. Hence, it is hardly 
feasible to give a general answer. Besides, whatever may need 
to be said about one part of the course does not necessarily 
apply with equal force to another. So, for convenience, we will 
divide the subject of discussion into the following subdivisions: 

1. Kindergarten and Grade 1: the teaching of the number- 
concept. 

2. Grades 2, 3, 4, and 5: the teaching of the operations with 
numbers, both integral and fractional. 

3. Grades 6, 7, and 8: (a) the applications of number in 
trade and business; (b) laying the foundation for algebra and 
geometry. 

1. The teaching of the number-concept.— The first lessons 
in arithmetic, which involve counting and measuring, have for 
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their immediate purpose the development of the number-concept. 
We wish the children to form an idea of number as a discriminant 
of relation. However, exercises in mere counting and measuring 
are not of themselves sufficient for this purpose. A boy may be 
asked to count the spools on a table, and he will gladly enough 
respond to the task. But ask him to count the apples in a basket 
which his mother has just brought home, and he will do that more 
eagerly, probably also more accurately, because in this he has a 
personal interest, while in the former he had none. He perceives 
the number of apples in relation to something else — his appetite, 
for instance —and is thus led from one problem to another, the 
division of the number of apples into parts. 

We may judge from this illustration that our general purpose, 
the development of the number-concept, will be served best, if we 
can arrange the work so as to fit in with some thought which the 
children are carrying on of their own initiative, or with some 
problem arising out of their plays and occupations. 

Briefly stated: 

a) Every exercise should be a real problem for the child so as 
to fully engage his attention. 

b) It should give him something to do which will incidentally 
necessitate measuring and counting. 

c) It should lead him on to a new problem. 

Naturally, the task of choosing suitable exercises is no light 
one. In fact, it demands the most careful thought and study on 
the part of the teacher. There are no textbooks to help him. 
He must explore for himself the particular sphere of interest of 
the children under his care, join in their plays and occupations, 
and derive from these a series of problems related to their life- 
interests and needs. These problems should involve exercises in 
constructive activity, and present the conditions which will make 
it necessary for the child to count and measure, repeated processes 
of this kind leading him to a correct appreciation of the relations, 
“more or less,” “greater or smaller,” etc., and involving the 
fundamental ideas of addition, subtraction, multiplication, and 
division. 

2. The teaching of the operations with number.— While 
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counting and measuring so as to learn that number is not a prop- 
erty of objects, the child unconsciously acquires some knowledge 
of the fundamental operations, though only within a small num- 
ber limit. When he passes into the second grade, this limit is 
gradually enlarged, the complete mastery of the fundamental 
operations, both with integral and fractional numbers, by the 
time he finishes the fifth, becoming the objective point of instruc- 
tion. It is here that drill is especially in place; but it is here also 
_ that mere figuring is likely to be overdone, and becomes tedious 
and destructive of interest, tending to make of the pupil a mere 
calculating machine. 

Glancing over the history of mathematical teaching, we find 
that the remedy for this has been sought and found in the use of 
concrete problems, both in the beginning and in the end. These 
are made to serve (1) as a basis for the unfolding and learning 
of the processes, and (2) as a means for the application of the 
principles taught. 

The first phase of the use of concrete problems has been 
worked out very well and to general satisfaction. No teacher 
nowadays attempts to teach, e. g., 6 divided by 4 without offering 
it first in some such form as “ How many half-dollars will pay a 
debt of six dollars?”’ The pupil is given an opportunity to visu~ 
alize the process. Conditions are provided which stimulate his 
self-activity and lead him to arrive at a solution quasi through 
his own effort. Another problem or two from the pupil’s little 
world of trivial relations, offering like opportunities for visualiza- 
tion, and the pupil is ready to generalize that all 6’s divided by % 
give the same result. When a process is thus developed, work 
with pure numbers, with these concrete problems as a dim back- 
ground, will then have a distinct value as drill in fixing it 
permanently. 

We have not been so fortunate with regard to the second 
phase of the use of concrete problems. For that has been only 
partially developed. We have come to see that the educative 
element in mathematics does not lie so much in gaining accuracy 
and rapidity with figures as in acquiring the power to discern which 
operation to use in a given case, and we have accordingly given up 
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the grouping of problems under “cases” so characteristic of the 
old textbooks. However, our modern texts are yet by no means 
satisfactory. Instead of the old-time formal connection between 
the problems, objectionable though it was, we now have no con- 
nection at all, either in form or context. The books remind one 
more of a speller than a reader. You may select almost any two 
consecutive problems, and you will hardly find any connection 
between them in thought or in points of interest to a child. It is 
true, the pupil has to decide for himself what processes to use in 
the solution. He is certainly not robbed of the opportunity to 
think. But as to his motive for doing this work, is the desire “ to 
figure”’ sufficient to sustain his interest? 

It seems to me that these “applications” should be arranged 
in some order, in groups, so that each group follows up some 
central idea growing out of the environment of the child, leading 
out from some of his experiences, and teaching him something 
new and worth knowing. There are a good many interesting 
relations in the child’s immediate environment about which he 
wants to know, and which the use of numbers may help to 
explain. 

Problems selected along these lines would surely engage and 
hold the interest of the pupils, besides awakening in them a sense 
of the usefulness of arithmetic as a tool in dealing with the ordi- 
nary affairs of life. The purposelessness of figuring would dis- 
appear along with the distaste for it. There would also be ample 
opportunity for the exercise of the power of analysis before 
mentioned; and since the pupil’s interest is bound up in his work, 
he will come to appreciate this power of his own accord. 

3a. The applications of number in trade and business —When 
the child passes into the sixth grade, it is presumed that he knows 
the fundamental processes, and hereafter his work is directed 
toward broadening and deepening this knowledge. In the selec- 
tion of material, the time-honored custom of giving business sub- 
jects a prominent place still prevails; and there is no doubt that 
this choice is also in accord with a popular demand. Indeed, 
everyone who would be a useful member of society wants to form 
an intelligent acquaintance with them. 


a 
| 


THE NEED OF ELEMENTARY MATHEMATICS 207 


The difficulty usually encountered in teaching these subjects 
hinges on the point of departure. Textbooks start each topic 
with a lot of definitions of terms and relations unfamiliar to the 
child, and often also to the teacher. Then follow the problems 
without sequence of thought, that is, such a sequence as would 
unfold the subject. They lack the connection with the actual 
experiences of the children which would make them real problems 
for them and engage their interest. The much-lamented failure 
of our boys and girls to make any headway with commission, ex- 
change, or taxes is largely due to this lack of interest on their 
part. It is because they see no relation to any problem of their 
own. 

The average child knows very little about these subjects. Is 
it probable that a few definitions, no matter how well they may be 
put, however simple the language, can supply this deficiency? 
Is there no better way? Take, for example, the subject of taxes. 
Can we not find in the child’s previous experience a problem that 
presents ideas akin to those of taxation, from which we may 
gradually — by linking problem to problem— develop the whole 
subject in all its aspects ? 


SUGGESTION OF A PLAN TO TEACH TAXES 


I. Connection with the experience of the child. Problems 
involving the ideas of assessment, levy, and tax. 

a) The pupils of a school consisting of 4 rooms, numbering 
27, 48, 30, and 55, respectively, wish to buy a picture valued at 
$8. What is the best and fairest way of raising the money? 
(Chance to define “ assessment.”’) 

b) Four newsboys in the business district clubbed together to 
“run a newstand,” agreeing to take turns in attending to the 
business and to share the expenses according to their respective 
earnings. They earned $30, $10, $20, and $40, respectively; the 
expenses were $20. How much should each pay? 

II. Discussion of some civic function familiar to children, 
such as street-lighting, street-cleaning, police and fire protection, 
maintenance of schools, etc. 

Questions: (1) Why does not every citizen light the streets 
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surrounding his property, maintain a school for his children, etc. ? 
(Show that it is cheaper and better for him to divide the expense 
with others and obligate himself to pay his share, called “tax.’’) 
(2) Who pays the policeman and the fireman? (3) How is the 
money obtained? 

III. Development of idea of “tax-rate.’”” Problems: Suppos- 
ing the 5,000 inhabitants of a certain town want to raise $50,000 
to equip a fire department. How should this money be raised? 
(Emphasize the equity of determining the tax in accordance with 
property values.) If the estimated (assessed) value of property 
in this town is $2,000,000, how much should be paid on property 
valued at $10,000, $575, $7,987, $15,750, respectively? What is 
the best way of figuring on this? (Show that it is best to find 
the rate per $1 valuation. This is called the “tax-rate.” In this 
case it is 24% cents on the $1 valuation, or 25 mills, as it is usually 
expressed. ) 

IVa). The necessity of employing assessors and tax-collectors 
as public officials. (Different kinds of taxes: city, county, and 
state; tediousness of the work; use of “tax-table”’ to lighten the 
work of computing amounts. ) 

b) The tax-bill. Practical problems involving the use of the 
forms. 

c) Why should tax-bills be paid promptly and cheerfully? 
(Penalty.) Problems. 

V. Support of the federal government. Questions: (1) 
Who pays the postman, the weatherman, the army, etc.? (2) 
What is meant by internal revenue, tariff, duty? How are these 
regulated? How collected? (3) What is meant by “smug- 
gling” ? (Give a table of customs duties; free-list.) Problems. 

3b) Laying the foundation for algebra and geometry.— 
Practice and drill in the principles of arithmetic is only part of 
the work in the upper grammar grades, for the course of study 
embraces also the rudiments of algebra and geometry. Added to 
the curriculum within the last twenty years in response to the 
demand for its enrichment, these subjects have not yet become 
thoroughly established, nor is there a sufficiently definite under- 
standing as to the proper mode of presenting them. This is 


THE NEED OF ELEMENTARY MATHEMATICS 209 


especially true of geometry. Its specialized treatment in the high 
school, questionable even there, though probably the only treat- 
ment known to many of the grade teachers, has been discarded 
as beyond the capacity of the pupils. However, in trying to re- 
frain from giving and requiring formal proofs, we have drifted 
into the other extreme, the method of telling or “dictation.” 
Think of giving, in the eighth grade, minute instructions for the 
drawing of a circle with the compasses even to the placing of the 
points, when a few well-directed questions would elicit the neces- 
sary information from the pupil! Yet courses of study and text- 
books prescribe “dictation” as the method of teaching all the 
fundamental problems of constructive geometry. Is not the act 
of acquiring knowledge worth more to the child than the knowl- 
edge itself? There is nothing for him to do when the material is 
given him in ready-made form, except to absorb, and memorize, 
it in its logical wrappings. As in all education, so here 

the process of self-development should be encouraged to the uttermost. .... 
Children should be told as little as possible. .... Any piece of knowledge 
which the pupil has himself acquired, any problem which he has himself 
solved, becomes by virtue of the conquest much more thoroughly his than it 
could else 


Both algebra and geometry have side-lights in the life- 
interests of the children which furnish excellent supports to the 
study of these subjects, points to start from, as well as factors 
in sustaining an active and progressive interest. So there is no 
reason why the proper conditions may not be presented which will 
enable pupils to work out every one of those problems, seeking 
and finding the reasons for the steps in terms of their previously 
acquired experiences. 


Education is the interaction of the old experience with a new 
experience felt as valuable. It presumes that the principle of self- 
activity is basic, inasmuch as the best results in teaching are 
gained when the child becomes active through a desire to solve 
a problem growing out of his needs and interests. We have 
pointed out in the foregoing that this thought has been given too 
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little attention in the construction of our courses of study and the 
textbooks in use. May we not conclude, for that reason, that 
both are in urgent need of revision? We have also recognized 
the desirability and possibility of grouping problems around some 
central thought emanating from the child’s environment, and 
teaching him something besides mere figuring. There are many 
subjects scattered over the program which are available for this 
purpose. May we not relieve the crowded condition of the cur- 
riculum by taking these up during the time given to mathematics? 
We are breaking away from conventional lines in other subjects. 
Why not in mathematics? 


a 


CHICAGO VACATION SCHOOLS 


MRS. GERTRUDE BLACKWELDER 
Chicago 


The idea is gradually gaining ground in our city that society 
has a responsibility toward the children of the crowded districts 
which does not end at the close of the regular school year in June. 
Teachers have long been aware of the need of some kind of whole- 
some training and restraint for the young ones who are literally 
turned into the street at this time, but the public is slow to realize 
the conditions under which thousands of them exist during the 
summer vacation. Driven from their crowded homes by the heat 
and general discomfort, the children, from the baby carried in the 
arms of some “little mother,” to the adolescent boy or girl, find 
their social life in the streets. This life is as different from the 
natural, playful existence of children in the country or small town 
as can be imagined. Nothing which can be called “ play” is to be 
seen; there is no possible chance for games of any sort. A 
municipal horse trough, or the dirty puddles after a rain, satisfy 
that mysterious longing for water which seems to be inherent in 
all children. The popularity of the swimming and wading pools in 
our new small parks proves that this youthful desire for contact 
with water, which may be reminiscent of ancient life-forms, is 
found in the tenement district as well as the country. Not all of 
the joy in childish pleasures has been rooted out by unwholesome 
and unnatural surroundings. The fact that vacation schools 
recognize and develop this desire for play, the birthright of all 
children, goes far to account for their popularity. 

But the child craves something besides play; he likes to work, 
if suitable stimulus is given. This desire was recognized by the 
framers of the vacation-school curriculum and ample provision 
made for handwork. It was their intention to develop manual 
training along educational, rather than industrial, lines —to treat 
it as a form of expression, and for the first few years this branch 
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of the work varied little from other schools. But the increasing 
demand for handwork has resulted in giving each year more 
variety in material, thus opening up greater possibilities for 
developing individual tastes. Last summer the metal and leather 
work was especially popular, and wherever it was possible to 
teach pottery there were plenty of workers eager to learn. At the 
Dante School (in the Italian district), the teacher of modeling 
gave to a group of boys some clay and asked them to shape with 
their hands some kind of a vessel—“ Anything they thought 
pretty.” The majority made beer mugs, with cuspidors and dice 
holding second place, and a solitary wine-glass completing the 
significant collection. The result was rather startling, but spoke 
plainly of the things most familiar to those boys. 

The past two summers have seen a broadening of the work in 
domestic science. Not every available building has an installed 
plant for cooking, but for obvious reasons it is perhaps fortunate 
that our teachers have to exercise the greatest ingenuity in doing 
housework with the smallest possible equipment. At the Dante 
School we found all sorts of processes going on— girls on their 
knees scrubbing floors, others washing windows; a group pre- 
paring a simple meal, under the direction of the teacher, which 
was later served to a dozen girls decorously seated around the 
dining-table. The desire on the part of the girls to learn how to 
keep house is most encouraging, for it shows that the lack of good 
home training, the allurements of shop and factory have not 
entirely extinguished the taste for domestic life. One of the most 
pressing needs in certain paris of our city is for some strong influ- 
ence which shall restrain the larger girls of school age from form- 
ing habits and interests which will unfit them to become good 
wives and mothers. The allurements of the streets and of the 
cheap shows are very potent at that age, and something should be 
done to check their influence. 

In the sewing departments the teachers were often gratified to 
learn of the progress made by the girls who had been in the 
classes the previous year. In several cases they reported that they 
were making all their own clothes, and the neatness which marked 
their dress spoke plainly of the usefulness of this training in 
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needlework. In most cases the girls are given something to make 
at once, a method which tends to hold their interest. 

Music was as popular as ever, the bright, happy faces and 
vociferous tones speaking loudly of the possible influence of this 
art if given in a practical way. The children are taught songs; 
rousing martial songs, sweet and tender songs, music that arouses 
the emotions, that stirs the soul. The visitor can never forget the 
expression on the faces of some of the worst boys of the neigh- 
borhood when they are under the spell of the music —an uplifting 
but perfectly natural form of expression. 

The methods of nature-study were as varied as the number of 
schools. Some of the teachers rose early in the morning, took the 
trolley far into the country where there was plenty of plant-life to 
gather from, and kept their rooms filled with interesting material 
for talks and investigations; others drew on the vacant lots 
overrun with weeds and insects. Here the children could be 
taught at least one of the fundamental ideas of nature-study — 
the adaptation of life to environment. In one school certain prin- 
ciples of physics and mechanics were given without the aid of 
material except a little simple apparatus for demonstration. One 
principal, a specialist in handwork, interested the children of one 
of the worst districts in the city in the successive processes of 
making textiles, beginning with the flax or cotton fresh from the 
fields and ending with the completed fabric — all the work of the 
children. Nature-work in connection with the excursions was far 
less serious than in former years. It is believed that better results 
are obtained by leaving the children free to roam about, to pick 
wild flowers, to find for themselves the interesting insects, or 
plants or stones, or to wade in lake or river. 

The drawing and color work can be best appreciated by 
examining the hundreds of specimens which are now on the walls 
of the Municipal Museum in the Public Library. A large collec- 
tion of articles made by the children of vacation schools last sum- 
mer has been arranged there, with a view of showing to the public 
the variety of the work, and of developing an appreciation of the 
value of handwork in education. 

As an instance of the possibilities in manual training, the 
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following incident is significant: Judge Mack, of the Juvenile 
Court, sent this summer four boys, who had been arrested and 
were in charge of Probation Officers, to one of the vacation 
schools. They at once became interested in the work, so absorbed 
in the delight of “ making things ” that their behavior was all that 
could be desired, and probably the wholesome influence of that joy 
and satisfaction has done for them what no amount of punishment 
could ever have accomplished. 

The eagerness of parents and children for the privileges of 
vacation schools becomes greater each year. Last summer with 
nine schools there was a total enrollment of 6,583, and an aver- 
age attendance of 4,360. 

If it is true, as Mr. Cooley has said, in a late speech, that fifty 
vacation schools are needed in Chicago, it is safe to assume that 
there are $50,000 children who ought to have this help in the sum- 
mer vacation. The expenses were again borne by a committee 
from the women’s clubs, assisted by a small grant from the school 
fund. It seems to the women who have carried this burden for 
eight years, that the business men of Chicago, who cannot be 
wholly ignorant of the dangers, present and future, of juvenile 
crime, should give liberally in support of a movement which is 
proving its claims as a moral and educational force in Chicago. 

It is safe to say that the members of the School Board are 
generally in favor of this work, and would vote the necessary 
funds if it were possible to do so without crippling other depart- 
ments already established. It is to be hoped that other agencies 
may soon relieve the clubs of the responsibility of maintaining 
these schools, but until that time comes the women’s clubs will not 
fail in their interest and generous support. 
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EDITORIAL NOTES 


Is education business, or is business education? Can either 
one be the other, or is there any calling, trade, or profession that 
can be both? There is a deal of confusion just now 
in the public mind upon this point. There are those 
interested in the educative side of business, and 
those interested in the business side of education, who do say that 
business and education are one and the same thing. 

Last year I received a neat circular from a business house of 
world-wide fame, in which the “Idea” of the firm was tersely set 

forth in a paragraph as follows: “To do the right 
. thing at the right time, in the right way; to do some 

things better than they were ever done before; to 
eliminate errors; to know both sides of a question; to be cour- 
teous; to be an example; to work for the love of work; to 
anticipate requirements; to develop resources; to recognize no 
impediments; to master circumstances; to act from reason rather 
than from rule; to be satisfied with nothing short of perfection.” 

I read this paragraph one day to the entire school, carefully 
explaining the big words, so that the younger pupils could under- 
stand them; and then I asked them to make a guess 
as to what kind of institution it was. They said it 
must be a very fine school. I then read further: 
“Tt is the purpose of the house to develop its organization of 
employees to be thinking men and women, capable of taking more 
and more responsibility, and each year becoming a greater credit 
to themselves and the house. To this end the rules... . are 
made with a view to utilizing as far as possible the individual 
judgment . . . . on a given piece of business rather than casting 
all his actions in one mold by making regulations which arbitrarily 
undertake to govern the minute details of his work. This busi- 
ness is noted for the enthusiasm, harmony, and effectiveness of its 
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organization.” The children then said that it must be even a 
better school than they had thought it was in the first place. 

In another part of the country there is a great manufacturing 
concern, of equally wide renown, that has closely incorporated in 
its organization many things that are usually sup- 
posed to belong to the educational field in the depart- 
ments of zsthetics, ethics, sociology, and political 
economy. These have been worked up into such a perfect blend 
with commercialism that it requires an expert to find out where 
education leaves off and business begins. Most people cannot dis- 
cover any dividing line whatever. The firm itself talks as much 
about education as it does about business, and it claims it is the 
best of business policy to do so. The claim is made, also, that 
every educational feature that is developed adds materially to the 
percentage of profits. The theory underlying all this is very 
simple, and its soundness cannot be questioned: The better con- 
ditioned — body and soul —the employee is, the better the finan- 
cial returns for the employer must be. The theory has led in 
practice to an excellence of physical, moral, and social conditions 
of workmen that is probably unequaled in industrial history. The 
buildings are sanitary and beautiful; the grounds rival in land- 
scape effects the finest city parks, and the factories from almost 
every window command vistas of country scenery. The homes of 
the employees, elsewhere usually dreary and forbidding, are 
embowered in vines and flowers; schools, playgrounds, gymnasia, 
and gardens furnish recreation and lucrative employment for 
young and old when not otherwise engaged. Few schools 
approach the artistic taste displayed by this firm in its circular 
issued solely for the purpose of setting forth the educative side of 
the industry — yet this is all for the sake of business, because it 
actually pays. 

The splendid organization on the business side that is main- 
tained by these two firms may well be an example for educational 
institutions. There is hardly a school in existence that would not 
be immensely improved by just such sanity in business control. 
It is the lack here, as much as anything else, that tends to draw 
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pupils at too early an age from school and to start them into 
business life. 

Within the past decade the school apparently has been steadily 
assuming the character of the business house and the factory. 
an Hitherto the relation of School to Business has been 
Practice and considered as that of Theory to Practice. But now, 
Educational _—_ by the introduction of the arts and crafts, the School 
Theety appears to be intimately incorporating within itself 
all the essentials of business Practice, while Business, likewise, is 
equally earnest in trying to adapt itself to educational Theory. 
These resemblances of each to the other are daily growing, and 
there is a cheerful optimism that predicts a not distant day when 
Business and Education shall be as one. 

With no intent to dash these hopes — indeed, with full faith 
as to their final realization — it is important to observe that before 
this union can be effected, it will be necessary for 
the business Leopard to change two or three of his 
spots. In a third paragraph of the circular already 
referred to occurs this statement: “Every applicant [for a posi- 
tion] receives careful consideration.” A member of the firm in 
the factory described says that in the selection of employees there 
is no sentiment whatever; that it is simply a cold business propo- 
sition; if an employee proves himself incompetent in any way — 
mechanically, physically, morally, or socially—he is at once 
dropped. 

People will generally agree, it is presumed, that this sounds 
like “ good business,” and for that reason I wish to contrast these 
statements with one that is made in letters big 
enough to be read half a mile away, and which is 
swung out across the street in front of the great 
school founded by the late Dr. Barnardo in Stepney Causeway, 
East London: ANY DESTITUTE PERSON, WITHOUT REGARD TO 
Race, CoLtor, CREED, OR CONDITION, IS ADMITTED AT ANY HOUR, 
Day or Nicut. Here is an educational institution that seems by 
its “admission requirements” to be fundamentally different from 
a well-regulated business concern, and yet it is thoroughly indus- 
trial in its character. I noted the following occupations among 
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the pupils: shoe-making, bristle-brush-making, mat-making, 
black-smithing, tin-working, printing, tailoring, baking, and car- 
pentering. The business management of this institution, caring 
wisely for its thousands of inmates, would probably rival that 
found in either of the commercial enterprises already described, 
yet Business as we know it can claim no blood-relationship with 
such a school. 
There is no business on earth today that dares to adopt Dr. 
Barnardo’s “ Admission Requirements” ! And there is no school 
; _ on earth today that dares to adopt any other?! 
a There is the difference in a nutshell. It is the old 
question of the ninety-nine sheep that graze and 
gambol on the open hillside, and the hundredth lambkin sick and 
enfeebled which strays away perishing with cold and hunger. 
Business is mightily interested in the ninety-nine; it cares nothing 
for the hundredth — that does not pay! Graham Taylor tells this 
story: Seated in his room one day at work, he was annoyed by 
some boys who were playing on a vacant lot near by. Calling to 
them, he asked them to go away, whereupon one replied: “Say, 
Mister, if you make us leave here, we ain’t got no ground to stand 
up on.” Business can pick and choose; it can exclude the ineli- 
gible, the unfaithful, the unfortunate, and the incompetent. But 
these are they of all others that the schools dare not drop —else 
where will they find ground to “stand up on” ? 
The reason why Education at this time cannot make common 
cause with Business is that the mEALs of the two are funda- 
; mentally different. The former is founded upon 
a consideration for others, with fairness, justice, and 
aes equality for all; the latter is rooted in selfishness, 
upon which it feeds voraciously, and which it never ceases to 
engender even while wearing its most alluring and deceptive dis- 
guise of philanthrophy. Business is inherently selfish because its 
success is measured by the amount it “pays” in terms of the 
dollar. The dollar is the god that controls. When business 
therefore undertakes to care for its employees, it is only because, 
in its modern shrewdness, it is taking advantage of far-sighted 
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methods and of more refined means of adding additional dollars 
to its till. While it is, on the one hand, pampering and “ edu- 
cating” its employees, on the other, it is practicing without com- 
punction all the cut-throat schemes that human wit can devise to 
the end that competition may be destroyed—simply because a 
competitor interposes an obstacle between itself and the dollar it 
must have. 

It follows, therefore, that in school we are not training the 
children for business — not in the University Elementary School, 
School not at least. They are being taught to take into 
Fitting for thoughtful account the rights and privileges of 
Business others; how they may forego some of the advan- 
tages to personal self that others may have enlarged opportunity. 
They are taught how to work with their hands, to be industrious 
and useful, and how to live in harmony together. Business train- 
ing would require that we add to these a study of the arts by 
which each can destroy the other. It is necessarily true, then, 
that when these young people step out into active life all the 
ideals that we have tried to engender will collapse at once into a 
moral scrap-heap, or else a new type of business will be 
inaugurated. It will be a type of business that must and will pay, 
but whose payment will not always be exacted in terms of the 
dollar alone. 

There is good reason to hope for the dawn of a business era 
with higher ideals, because the business man of today is not 
altogether happy. His selfish methods of greed and 
plunder now come in for a measure of criticism and 
condemnation that is entirely new. Hence, he comes 
once more with the inquiry: ‘‘ What shall I do to be saved?” 
And the answer to this through all the centuries has remained the 
same: Sell all thou hast —that is, the almighty dollar as an ideal 
must be given up! When the business man can see his way clear 
to do this; when he has studied out ways by which it can be made 
to pay to take the weak and inefficient into account; when he can 
see how it pays to keep in his employ the man who has but one 
talent as well as the one who has ten; when he can treat his 
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brother in business with the same kindly toleration and considera- 
tion that we seek to have our pupils show to each other in school, 
then, and not till then, will it be worth while for him to consider 
the possibility of uniting education with business. 

It is not the first time in history that the money-changers have 
tried to become respectable by transferring their operations to the 
temple. So it is today; by encouraging in the 
schools all the mechanics of trade; by adopting in 
its phraseology the sounding terms of educational 
philosophy, Business is making a strenuous effort to become most 
exemplary and respectable. The schools, too, are equally assidu- 
ous in their efforts to become business-like. They are taking on 
the garb of industry and seeking to don the working apparel of 
the Practical. And, by these false appearances, as ever before, 
many people are being beguiled. It remains for the teacher today, 
as it was for a Teacher nineteen hundred years ago, to keep the 
ideals of the race clearly defined, and to see that the vision of the 
people remains clarified. 


Money-changers 
in the Temple 


W. S. J. 


We are familiar with the memorial which takes the form of 
some beautiful object—the stained-glass window, the statue, or 
the picture; and we are also gladdened by the less 
zesthetic but more practical reminders seen in the 
endowment of hospital beds and rooms. But surely 
no more beautiful, more fitting, or more living memorial has ever 
been planned than the one designed to keep green the memory 
of a man who did much to put children in touch with the meaning 
of nature in its various forms. The Alpheus Hyatt Memorial 
Fund was created to aid in carrying out a cherished idea of the 
eminent naturalist. Mr. Hyatt was well known as curator of the 
Museum of Natural History in Boston, and as founder of the 
Teachers’ School of Science. He labored untiringly for the 
advancement of science and of scientific methods in the public 
schools, and at the same time made a reputation by his original 
contributions to the body of knowledge. 
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The purpose of the fund is to make it possible for the children 
of the public schools of Boston to study nature first hand and out 
Field-Work Of doors. It meets partially that obstacle to out-of- 
for City door work, the expense of travel. The distribution 
Children of the money is in charge of Superintendent Seaver, 
and goes, of course, to those schools in which car fare is a large 
item to the pupils. As to the necessity for such trips, one needs 
only to consult a teacher who has taken them to be assured of the 
demand for them. Nature-study as it is seen in dislocated scraps 
drawn from articles taken out of their setting is a meager sub- 
stitute for the nature-study to be gained in connection with these 
same things after they have once been seen in their setting. One 
good field trip will furnish nutriment for many days of study 
concerning things seen and processes noted. Here is a suggestive 
quotation from the letter of a fourth-grade philosopher : 


Some of our most interesting geography lessons were out of doors. I like 
them because they teach us to look at things and to learn about the world. 
Some of the things I saw were the ducks and the birds and the soil. It is 
better to study things outside than inside, because inside you can only talk 
about it and outside you can see the things. Next year I hope we will study 
more outdoors. We also saw the trees and bowlders and the plants. 


Here is an extract from a letter written by one of the teachers 
that gives a picture of one class of children enjoying their outing 
and getting their fill of new experiences: 


WintuHrop ScHooL, TREMONT STREET, 
November 25, 1903. 


Dear Sir: On one of the Jewish holidays in June I took those present, 
who numbered about thirty-five, to Revere Beach. I selected this day because 
less than half my class were present, and I could do much better work with 
a few. Moreover, there were so many unable to pay their car fares that I 
wanted to leave some of the fund for the other teachers. Some declared their 
mothers went to work, an hence no lunch could be obtained. This was 
especially true in the cases of the Syrian girls, whose mothers go out peddling. 
In these instances I supplied both. The car fares I took from the fund, but I 
paid for the lunches myself. I asked all those who could bring their own 
money to do so, and about three-fifths responded, though I knew that many 
of these could little afford to. My children come from the poorer classes, and 
are mostly all foreigners. A car ride was to them a novelty. When they 
saw the beach and the waves rolling in, they were beside themselves with joy 
and amazement. 
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We walked along the beach and noted the sand and farther up the rocks. 
They saw the tide when it was out, and then, to their great astonishment, saw 
it come in. They did not seem to realize that it would come back after reced- 
ing so far. All my talking and explanation was done in very simple language, 
and those who understood interpreted for the others. They gathered pretty 
shells and stones, and took them home to their less fortunate sisters and 
brothers. 

It was a gala day for all, and they could not tell me enough about it next 
day. I resolved, after seeing how much good I could do by taking them off 
on these trips, to do so again as soon as possible. 

Our next field trip was to Franklin Park. I managed about the car fares 
and lunches as heretofore. The girls enjoyed this outing even more than that 
to the beach, if such be possible. The sight of the green grass on which they 
could roll and tumble at will filled them with ecstacy. When we reached the 
playground and I told them they might run on the grass, their joy knew no 
bounds. 

We told them the names of a few trees. They picked acorns, and were 
delighted when we told them what would happen if we planted one. Many 
of the Italian girls brought home their handkerchiefs and aprons full of acorns 
to eat. We went to the duck pond to see the fowl, and here another treat was 
accorded them. On the way to the pond we climbed a hill, and the girls were 
questioned about it; some of them knew the name of the hill before. 

We could not miss seeing the sheep, and, tired though the girls were, they 
insisted on going to Franklin Field. 

What a tired party we were when we boarded the car at three forty-five — 
tired but unutterably happy! This little outing meant far more to them than 
any week’s teaching could have done. It has gone down in their school annals 
as one of the happiest days ever spent. I only trust and hope that next year 
more money will be available so that we can take more trips, and more 
girls too. 

What has been begun by the organizers of this fund furnishes 
an admirable suggestion for active workers in any urban com- 

munity. A generation of city teachers will rise up 
ons and call that one blessed who will hold up their 
Object Lesson bands in an endeavor to bring the children into con- 
tact with nutritious material for imagination and reason to feed 
upon. Wherever there are farms, with the fundamental economic 
problems therein suggested, there is an objective point for an 
excursion. Wherever there is running water, there will be prob- 
lems in physiography and in physics. There is not a lake beach 
that does not present some opportunity for seeing the changes 
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consequent upon wave-action. There is, indeed, no city which 
has not an adjacent countryside fertile in material for school 
children’s study. A quotation from another letter illustrates the 
use made of physiographic material. This class went to Winthrop 
Beach : 

From here may be seen land forms, such as Deer Island, Point Shirley, 
the narrow isthmus connecting it with Winthrop, the Blue Hills in the dis- 
tance, etc.; water forms, such as the Atlantic Ocean, Boston Harbor, Shirley 
Gut, an example of a strait..... The horizon line is clearly seen, and, 
perchance, there may be vessels to show us one proof of the earth’s rotundity. 

Then we clambered down the steep slope of the cliff to the beach..... 
Under the cliff is a fairly good place to study wave-action. At low tide the 
finer material may be seen washed far out, while the coarsest remains at the 
foot of the hill. 

Sometimes there are very nice examples of deltas and river systems to be 
seen in the sand..... On these excursions I believe that pupils should 
observe the trees, flowers, and birds all in the same lesson, in connection with 
the geography work, as these trips are necessarily few. 

The fund cannot begin to cover the cases in which trips are 
needed and money scanty, and the trustees are devising ways of 
increasing its effectiveness. 


The boys and girls who have had gardens during the past 
year at the School of Horticulture, Hartford, Conn., held a 
Spading and ‘Miniature agricultural fair on the afternoon of Sep- 
Hoeing temper 4. During the afternoon they had a spading 
Contests and hoeing contest, and prizes were awarded to 
those who handled the tools and accomplished the required 
amount of work in the best manner and shortest time. 

These gardens are among the most systematically conducted 
school gardens in the United States, and the gardeners receive 
instruction all through the summer. They are taught that the 
weeds are the enemies of the crop, and they learn to identify them 
from the crop. Because of this fact, one boy, whom Director 
Hemenway recommended to take charge of a garden in the city, 
proved himself so much more valuable than the ordinary work- 
man whom the woman had been hiring, that he had an oppor- 
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tunity to work all his spare time, and placed in the savings bank 
to his credit over fifty dollars at the end of the season. 

The work that the boys have done is giving the school a good 
name, and more persons have applied for boys than the school is 
able to supply. Two or three permanent positions are open to 
boys who have had garden work, and several teachers have 
received positions during the last year, upon being recommended 
from the school, to teach school gardening in other parts of the 
country. 

The exhibit was probably of interest not only to every educator 
and teacher, but also to the farmers of the community, for there 
were many new forage crops growing, and eight plots showed the 
effect of the nitrogen-forming bacteria upon leguminous plants. 
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NUTTING 


ELEANOR SMITH 


mf With spirit. 


1. Now the frost has burst the burr, Now you hear the squir-rel’s chirr, 
2. That is wherethechest-nuts be, There the ha-zel com -pa- ny, 


(The bass part may be sung as a melody.) 


Faith! the lad’s a dolt, my mas-ters, Who’sa la- zy loi -ter- er! 
There the but-ter- nut and beech-nut, And thesup-ple hick-o- ry. 


Hark! the air-y pi-persplay, West-wind and the South are they, 
Syl - via,come,thesun is high, With our bas-ket, you and I, 


tFrom The High School of Vocal Music (Silver, Burdette & Co.). 
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Hear the tru-ant twain a - pip-ing ‘‘O’er the hillsand far a- way!” 
Shall we not thequest ad- ven-ture? Shall we not our for-tune try? 


| 


Faith!thelad’s a dolt, my mas-ters,Who’sa la-zy loi -ter-er! 
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Crorvs. 
; Now the frost has burst the burr, Now you hear the squir-rel’s whirr, ee 
Poco rit, 


